A reexamination of the mechanisms underlying the arteriovenous chloride shift.
The chloride shift is the movement of Cl(-) from the plasma into erythrocytes as blood moves from the arterial to the venous end of systemic capillaries. The traditional explanation for the chloride shift emphasizes the causative roles of the rise in Pco(2) and the exclusive presence of carbonic anhydrase within the red blood cell. The purpose of this article is, first, to reexamine two aspects of the chloride shift that we feel are traditionally underemphasized. They are the role of hemoglobin in causing the chloride shift and the affect of the chloride shift on the acid-base status of the blood. Second, we wish to reconcile more recent work with the traditional understanding of the chloride shift. The chloride shift has never been modeled from the perspective of the Stewart strong ion approach. Similarly, the traditional understanding has generally treated Cl(-) as a passive participant in the chloride shift whose role was simply to replace the lost negative charge of the outward moving HCO-3. More recent work has suggested that the ingoing Cl(-) is important for both O(2) unloading and acid-base balance of the blood. We conclude this article with a model of the chloride shift that uses the Stewart approach and, though harmonious with the traditional understanding, highlights the importance of hemoglobin and Cl(-) in the chloride shift.